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35 Binney Street, Boston, Massachusetts 02115
734-6000.
Sidney Farber, M. D,

Director of Research

July 20, 1971

Dr. Matthew Meselson:

Biological Laboratories o el zz ik
Harvard University

16 Divinity Street

Cambridge, Massachusetts

Dear Matt:

I am enclosing my statement which I just sent off to the EPA. Thanks for
your much appreciated comments.

I heard this morning from Mr. Dominiclfan assistant to Mr. Ruckelshaus,

who was most cordial and expressed great interest of EPA to listen to

other viewpoints on this matter. For these reasons, I would 1ike to suggest

that it might be useful if you would consider writing Mr. Ruckelshaus and
-expressing your views. Mr. Dominickialso told me that in future, EPA would
- release such reports well in advance of the decision-making process. This

is a useful step forward.

Additionally, I am enclosing a note from Bob Mann in New Zealand - can you
possibly help him with a supply of dioxin?

With best wishes, ’

Samuel S. Epstein, M.D{
Chief, Laboratories of Environmental
Toxicology and Carcinogenesis
SSE/sa

Enclosure
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STATEMENT OF DR. SAMUEL S. EPSTEIN CN THE REPORT OF THE ADVISORY COMMITTEE ON

2,4,5-T TO. THE ADMINISTRATOR OF THE ENYIRONMENTAL PROTECTION AGENCY

A. BACKGROUMD TG REPORT

1. Thﬂ oriczna1 exher1mechT data on the teratogenicity and fetotoxicity of
the herbicide 2,4§5—T were obtained by Bionetics Research Laboratories,unde%
contract to the National Cancer Institute,in July of 1966, and these experiments
were amplified and compieted by‘August 1968; these findings were, however, not
publicly vreleased until October 1969. Low doses of 2,4,5nT and some of its -
esters produced birth defects in mice and d rats, and in rats “no effect” Tevels

were not reached at even the Towest dose tested, 4.6 mg/kg.

2. On the basis of a detailed evaluation of the above data, the Teratogeni-
city Panel of Secretary Finch's Commission on Pestfcides and Their Relationship
to Environmental Health, HEW, December 1969 unanimously recommended. '“The use

of currently vagiateved nectinides to which humans are exposed and which are
found to be teratogenic by suitable test procedures in one or more mammalian
species should be immediately vestricted to prevent human exposure.: Such pesti-

cides in current use, include . . . . . 2,4,5-T".

3. The belated diséo?ery of high concentrations of a tetradioxin contami-
nant,'éa. 27 ppm, in the sample of 2,4,5-T tested by Bionetics Laboratories
suggested the possibility that the reported teratogenic and toxic effects could
in part be due to the contaminant rather than to the herbicide per se. It was
a]so suggested that formulations w1th Tower concentrat1ons of the d1ox1n con-

taminant posed no potential teratogenic hazards.

4, 1In testimony on April 15, 1870 before Senator Philip Hart, Chairman of
the Subcommittee on Energy, Natural Resources and the Environment, of the

committee on Commerce, I emphasized the following:
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a. Relatively pure samples of 2,4,5~T, with tetradioxin concentra-
tions <1 ppm, were teratogenic in 3 mammalian species--rats, mice, and hamsters,

quite apart from similar effects in chicken eggs.

b. The production of a 3%% incidénce of congenital anomalies, in-
cluding cystic kidneys,by administration of 4.6 mg/kg of the 2,4,5-T formulation
tested by Bionetics Laboratories could not in all likelihood be due to its con-
taﬁinatfon'with the dioxin, as eguivalent concentrations of dioxins, ca. 0.125

ug/kg, or even higher concentrations failed to produce a high incidence of cystic

kidneys.

c. Apart from the tetradioxin {isomer, there are approximately 60
other chloro- dioxin isomers, some of which could also be present in commercial

-

2,4,5-T formulations.

d. Available data on the tetradioxin indicated its extreme heat
stability. Additionally, feeding chicken edema factor diets containing dioxins
produced cumulative toxicity in monkeys, and storage of hexa~, hepta-, and
octadioxin isomers has been repérted in tissues of chickens and rats fed
chicken edema factor diets. These and other data suggested the possibil{ity of
food chain transmission and accumulations of various dioxin {somers. For
these reasons, even concentrations of tetradioxin <1 ppm represented serious
potential hazards. Cumulative toxicity apart, tetradioxin is one of the most poteﬂt"

kaown acute chemical toxins; the acute oral LD50 dose of tetradioxin in guinea

‘pigs is ca. 0.6 ppb and the fetotoxic dose is less than 0.125 ppb.

e. Apart from any dioxin present in 2,4,5-T formulations, its
approximate 5% content of polychlorophenols represented major additional poténtial

sources of dioxin following combustion.

f. MNo data were avai able on effects of 2,4,5-T by inhalation,
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although phenoxy herbicides hawe been detected in air at a distance frem spraying
operations; additionally no data existed on the carcinogenicity or mutagenicity

of tetradioxins, quite apart from other dioxins.

4. “On April 20, 1970, the Surgeon General announced the suspension of the
use of 2,4,5-T over water, around homes and on food crops to minimize the risk
to pregnant women. The Department of Defense also announced restrictions in
miiitary use over Vietnam, although it appears that such restrictions were not

enforced till several months later.

5. Under Section 4C of the Federal Insecticide, Fungicide, and Rodenticide
“Act of 1947, 2 manufacturers of 2,4,5-T, Dow Chemical Co. and Hercules, Inc.,
in May of 1970, petitioned for an Advisory Committee to review the need for the

imposed restrictions on 2,4,5-T.

6. The Hational Academy of Sciences were requested to supply a roster of
individuals, from whom an Advisory Committee was then appointed by the Secretary

of Agriculture. This Committee first met on February 1 and 2 of 1971.

7. At public hearings on May 13, 1971, before the Pesticide Board of the
Commonwealth of Massachusetts, following the imposition of an emergency ban on
aerial applications and other uses of 2,4,5-T, representatives of the National
Agricultural Chemicals Association and of Dow Chemical Co., both referred to the
report of the Advisory Committee as a National Academy of Sciences (NAS) Committee.
In-subsequent correspondence with Dr. Handler, President of the NAS, he clearly
corrected this midstatement, “This committee {s not a committeeof the Natfona?
Academy of Sciences ¢r the Natural Research Council, and its advice 1s in no
way subject to our uﬁuaT review proceduresf. A representative of the National
Agricultural Chemicals Associaticn subseqﬁently admitted to the use of "“loose"
terminology in misrepresenting the Adyisory Committeeas a National Academy of

Sciences Committee.
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8. The report of the Advisory Committee was submitted to EPA on May 7, 1971.

Although the report of the Advisory Committee has still not yet been publicly re-
lTeased,: a detailed critique of its contents and a discﬁssfon of its discrepancies
and ommissions was published in NATURE June 25, 1971 by their Wasnington corres-

pondent.

B. RECOMMENDATIONS OF THE REPORT

The following recommendations were passed by 9 of the 10 members of the Advisory

Commiftee:

1. Al restrictions on the use of 2,4,5-T should be removed.

2. Residues of 2,4,5-T must be <0.1 ppm ih'food‘and in drinking water.

3. Existing stocks of 2.4,5-T with 0.5 ppm of tetradioxin may be used,
except domestically.

4. Future formuTation of 2,4,5-T must contain <0.1 ppm of tetradioxin.

5. Household formulations of 2,4,5-T must carry a label warning of dangers
to pregﬁant women.

6. Furthef reseérch should be undertaken to‘study whethér dioxins accumulate
in the soil and food chains.

: One dissenting member issued his own strongly worded'minority feport, which

is not only highly critical of.the majority report, but which argues that most

existing restrictions on 2,4,5-T be maintained.

C. CRITIQUE OF THE ADVISORY COMMITTEE REPORT BY THE COMMITTEE FOR ENVIRONMENTAL

INFORMATION




-5~

1. The report was not intended ﬁé be made pubtic prior to {ts use as the
basis for a poliéy'decision by fhe Environmenial Protection Agenéy. Atthough
the report deals with issues of critical concern to the scientific and general
'cdmmun?ties; no opportunity for independent scientific review of the report has
been made formatly available. We fully concur with Dr. John Edsall's crit{cisms

on the attempts at secrecy prior to the decision making process.

2. An attached critique of the report prepared by the Committee for Environ-

mental Information has been supported by:

a. . Dr. Barry Commoner, Chairman, Scientists Institute for Public
Information, and Director of the Centér for the Biology of Naturai Systems,
Washington Univefsity. |

b. Dr. John T. Edsall, Professor of Biological Chemistry, Harvard

University.

c. Dr, Samiel S. Epstein. Chiéf; Laboratories of Environmental
Toxicology and Carcinogenesis, Children's Cancer Research Foundation, and
Harvard Medical School, and newly appointed-Swetiand Professor of Ehvironmentai
- Health and Human Ecology at Case Western Reserve University.

| d. Dr. Arthur Galston, Professor Biology, Yale University.-

e;_ Dr. Michael Prival, Department of Biology, Massachusetts Instituie 
o% Technology,and Chairman, Subcommittee on Pesticideé, Union of Concerned Scientists.

f. Dr. Jeremy Stone, Director, Federétion_of American Scienfists. -

g. Mr. Harrison Wellford, Associate, Center. for the Study of

Responsive Law, Washington, D. C.
h. Additionally, general letters of support have been received from
Dr. Matthew Meselson of the Department of Biology, Harvard University and Chairman

of the AAAS Herbicide Assessment Commission, and from Dr. James Crow, Chairman of
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the Department of Genetics, University of Wisconsin.

D. FURTHER'CRITIQUE OF THE ADVISORY COMMITTEE REPORT

1. The Advﬁsory'Commiﬁtee conferred with 22 outside pefsons including 6 rep-
" resentatives of the 2 petitioners. With the exception of a 1egaf represenfative
~ from the Center for the Study of.Responsive Law, the comnittee conferred with no
scientists, sucﬁ as Dr. A. Galston, Dr. M. Meselson, Dr. J. Verrett, who had
expressed concern on the teratogenic hazards of 2,4,5-T and who were critical
of removal of restrictions on its use, and with no representatives of environ-
mental or eco?bgica? g?dups; the committee, in fact, refused to accept evidence
from the EnvifonmeﬂtaT Defense Fund. The decision to exclude evidence from the
veﬁvironmenta1ists was apparently taken unf!atera??y by the Chairman of the
Committee, although the majority of the.Committee are alleged to have expreséed

a contrary opinion at the first meeting.

2. ine Auvisury Coimiiiee, wilh uﬂé dissenting mnenber, Lakes the view thal,
1n'spite of many admittedly unanswered questions, the public may be exposed first
End the experimehté performed Tater. This is in direct contradiction to the
‘philosophy and statements recently expréssed by Mr. William Ruckelshaus, Adminis-
trator of the Envivonmental Protection Agency, in his speech of March 9, 1971

before the Society of Toxicology:

hFor the past several decades we havé been heedlessly Tntrodﬁcing
1ntp our environment a multitude of chemical, biological, and physical contami-
nahts with very little idea of what we are doing to ourselves or other 1ife forms
with whom we share this planet. The time has come when this has to stop. . . .
'fhere{s the recent discovery of gross mercury contamination, a good example of

what happens when we dump first and research afterwards. . . . Therefore, as

we seek more and better data in the toxico]ogicai field, it is absolutely essential

that we act on the knowledge we already have or face the possibility of irreversible
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environmental

/harm and even tragic damage to the Tives and health of our own or future generations”.
3. In the Committee's brief discussion of the Bionetics studies, no reference
‘ “ .
is made to the rat data,where dose response relationships were established and no

efféct Tevels were not reached at the lowest dose tested, 4.6 mg/kg. .

4. Much of-the report is based on unpublished data and reports which have
not been subject to customary independent scientific review, and whose validity

must therefore be open to guestion.

5. Severé? recent-eXperimehts demonstrating the teratogenicity of "pure"
‘2,4,5?T have been discounted by the Advisory Committee on the grounds that
dosages Qsedp ca. 100 mg/kg, were tqo higﬁ.- Yet, there are other studies that
show definite teratogenic and fetotoxic effects at lower dose Tevels. Addition-
ally, in the experiments conducted by Dow Chemfcal Co., 2,4,5-T at concentrations
of 24 mg/kg,with ca. 0.5 ppm dioxin contaminants,produced an approximately 7-fold
increase in 1ncidence of sférnebra?ossification defects.in rats as compared with
controls. It should also be pointed out that much of the data reviewed by the
Committee were based on tests at relatively high dose Tevels, and that there fs

a serious inadequacy of data at the purportedly more critical low dose levels.

6. Asbthe dissenting Committee member expressed it, "The keporf presumes to
1ecture the sbiehtific éommunity on the wisdom -of inst{tuting a &permiésibie
residue’ of substances thought to be teratogenic". The claims by the committee
that there are threshold levels for the teratogenic effects of 2,4,5-~T and dioxins
are completely unsubstantiated. Again, with the exception of the dissenting member,
the Commitfee ignores the insensitivity of teratogenicity testing in animals, . as
a function of small test sample size combared with the millions of humans at pre-
sumptive risk. To i1]ustrate this, assume that an environmental contaminant

produces birth defects,or other adverse effects such as cancer,in 1/10,000 humans
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which are exposed to it; assume further:that the sensitivity of humans and rodents
are similar, the grows of 10,000 mice or 10,000 rats minimally would be required
for the demonstration of one adverse effect 1f tested at ievels of human exposure;
for.statistical significance, perhaps groups of 30,000 rodentswould be required. In
fact, test groups are usually based on less than 50 animals. In én attempt to
reduce the grosé insensitivity of such toxicological procedures, it is customary
and accepted practice to test at levels higher than those to which humans are
exposed. It becomes & reductio ad absurdum to discount the validity of such high

dose data,when low dose data statistically cannot possibly demonstrate effects.

7. Apart from its unwarranted assumptionson the existence of threshold effects
for the teratogenicity of 2,4,5-T, the CohmitﬁeeAiggores the real possibility that
humans may be more sensitive to the teratogenic effects of 2,4,5-T than rodents.
Indeed this is the case with thalidomide, the minimal teratogenic dose of which
in humans is ca. 0.5 mg/kg/day; the pregnant hgmén female is 60 times more sensfi-
tive to thaliddmideAthan are mice, 100 times more sensiﬁive than rats, 200 times
more sensitive than dogs,and 700 times more sensitive than hamsters. So that,
~even if pure 2,4,5-T waé teratogenic to rodents only at doses aé high as ca.

100 mg/kg--and there is little evidence that this, in fact, is the case--, this

would not preclude the possibility of serious potential human teratogenic hazards.

8. The Chairman of the Advisory Committee, a -well-known teratologist,
performed some rather unusual experiments with small numbers of animals and no.
cohcurrént contrdis, which in fact, showed fetotoxic trends at the lowest dose |
tested, 20 mg/kg; these effects are unaccountably ignored in the reporf. Commentfng
. on these experiments, another committee member {s alleged to have stated that the
Chairman "Would never héve published these data". However, data that do not merit

publication should clearly not be cited in support of decision making processes.

9. The Committee fails to point out a serious error in a Hercules Corporation-
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sponsored study, which was reported ?0 iﬁ, wherg no effects were ctaimed with pure
- 2,4,5-T at 113 mg/kg doses in mice, when in fact the dosage mistakenly used was

10 mg/kg. A subsequent repeat test at correct dosage levels confirmed terato-
~genic effects, Z.e., an 11% incidence of cleft palates in mice with a Dow formu-
1at%bn,‘and a 1% incidence with a Hercules fo?mu?ation; the Advisory Committee
made no comment on this importanﬁ and striking discrepancy. When challenged on
this, the Committee Chairman is alleged to have charitably indicated that he

would rather not air a mistake: "They made a mistake--so do we all".

16.  The Committee concludes that 2,4,5~T will rapidly break down ir the
environment, and ignores the possibility that certain bound forms in plants may

not be detected by currently used techniques, without initial acid extraction.

11. The Committee's discussion on dioxins suffers from certain apparent

errors and unsubstantiated assumptions. These ithude the following: |

| a. The Committee states that further research should be undertaken
to study whether dioxin accumutates in éhe so1! and tood chatns. Paradoxically,
the Committee neverthe?ess.concurs that it is “virtua?]y-impossible“ for anyone
“to be expcsed‘to toxic doses with currently produced 2,4,5-T. This conc}usion
is based on the unsubstantiated belief ﬁhat dioxin does not accumulate in the air,
water, plants, or in the food chain; it is, however, admitted that the‘tetradioxih
is highly persistent and can persist_for 6ver a year in soil. The Committee‘s
confidence is also based on the belief that dioxins are poorly solublie in oils,
and thus would not accumulate in bodyvfat. This is directly contradicted by
available information on dioxins, which are causally responéﬁb?e for chick-edema
disease and which are found in certain batches of cotton seed 0il; feeding of
. chick tissues can .transmit this disease to rats and ﬁonkeys.

b. Levels of 0.6 ppb of tetradioxin produce ca. LDy, effects in
guinea pigs, and 0.125 ppp are embryotoxic in rats. Yet, the Committee conc1udes,

in the tbﬁa] absenéé of cited Information, that humans cannot be exposed to these
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Tevels. The Committee also appears toiignere the fact that these Tevels are well
below current analytic sensitivity Timits of 50 ppb, or at best 10 ppb. Such
analytic pro;edures are grossly insensitive, compared to the acute toxicological
effgcts?of dioxin, which approaches that of the botulinus toxin in biological

activity.

i c. The Committee does not consider problems of carcinogenicity cr
mutagenicity due to tetradioxins, and fails to mention that-there are no data

on these important problems.

d. The Committee does not consider any other of the ca. 60  chloro
isomers of dioxins which do not appear to have yet been looked for in 2,4,5-T,
-~ and does not consider the possibility of their carcinogenic, mutagenic or

teratogenic effects.

e. The Committee does not consider possibilitiesofproduction of
any dioxins from pyrolysis of the 5% trichlorophencl impurities present in
current formulations of 2,4,5-T; the 5% impurities are dismissed as toxicologic-

ally insignificant.

f. The Committee does not consider problems of chronic inhalation

exposure to dioxins or 2,4,5-T.

~g. In one section of the report (p. 14) it is stated that current
2,4,5-T formulationscontains <1.0 ppm of the tetra dioxin; elsewhere (p. 28)'the

level of dioxin is cited as <0.5 ppm.

12. The Committee's analysis of the Vietnam data on possible herbicide effects.

can only be regarded as poorly comprehensibte,

a. The Committee states that "any attempt to relate birth defects

or stillbirths to herbicide exposure is predestined to failure".
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Such an opinion was considered “extracrdinary" by Dr. Matthew Meselson,
Chairman of the select AAAS Herbicide Commission, who maintains that properly
designed surveys can possibly establish such re?ationships; Also, the Committee
viewpoint is not apparentiy shared by the Department of Defense, who have recently
coﬁmﬁssioned a National Academy of Sciences Report on this very subject. A
Committee member is recently alleged to have coﬁfessed that the Committee state-
ment was "an overdramatic and rather poor way of putting it". The dissenting
Committee member claims that the réport evinces "an unjustified certainty" that

the Vietnam data excludes the possibility of teratogenic defects.

b. It is possible that the AAAS report of increased still birth

rates in Vietnam could have been an artefact, unrelated to herbicide exposure,

"~ as indeed the AAAS Commission carefully points out while recommending the critical

need for further study in Vietnam; but, as the Minority Committee Report states:
"Factors could just as easily have worked to hide a large still birth rate than
to spuriously creatone™. The Commnitlee appedrs ilu 1¢4ndire TS posSsioi

c. The Committee appears presumptuousin discounting the implications

of the select ARAS Vietnam Report, without detailed substantiation for so doing.

13. The Advisory Committee is totally unresponsive to its charge to discuss
alternatives to the use of 2,4,5-T and to assesé the economic benefits and_pena]tiés
attendant on the cancellation cr suspension of its registrations. Such data are
available in the open Ifterature. I]?ustrative; isrthe USDA Agricultural Economic
Report No. 199, March 1971, entitled "Restricting the Use of 2,4,5-T; Costs to
Domestic Users". This report states that the economic costs to domestic users of
banning 2,4,5-T in 1969 would have been only $52 million, providing all other.
herbicides could still be used, and $172 million if other phenoxy herbicides
were a]solrestriCted,-

E. CONCLUSIONS

In conclusion, I make the fellowing recommendations:
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1. The présent restrictions on 2’4’5“T should be maintained until the under-
lying scientific questions on 1ts experimenta¥~toxfcity»can be properly resolved
to the satisfaction of the open and disinterested sctentific community. High
prfori%y should be accorded to such experiments, particularly to problems of
dioxin accumulation in food chains, and to proper investigations of teratogenic
dose-response relationships of 2,4,5-T, its commercial formulations and variants,

including.Silvex, and dioxins.

2. Urgent consideration should be directed to the impropriety of decision-
making processes, on issues of critical environmental and public concern, con-.
ducted in secrecy and in the absence of formal representation of qualified

scientific and legal representatives of public {nterest and other concerned groups.

3. The statements of Mr. Ruckelshaus thaf the public-at-large cannot be
continuingly exposed to potential and serious hazards until adequate reseafch
has resolved outstanding probTems are to be warmly commended. It is recommended
that this philosophy be’uniformly applied in all pendingvand future reguiatory

practice.




